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(54) Method of treating textile products and textiles products thus treated 

(57) A fiber is firstly treated with a carboxylic acid- 
metal complex obtained from a metal salt and a carbox- 
ylic acid in a first stage, and then treated with a usual 
fluorine-containing water- and oil-repellent in a second 
stage. According to the present irp/sn&n, th3 wster- 
repeliency which is Jurafcie io washing arid friction is 
imparted to a textile, and the touch, the feeling and the 
flexibility of the textile itself are not deteriorated. 
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[0002] it has hitherto been known tho* a « 
water- and oil renpiionrw 7Z ° eienoralec ' b y the washing or abrasion As an Q «Zl* ^ and the re su'tant 

ays suff went, and a further enhancement in effect has been 656 Chr ° mium 
MEANSFOR SOLVING tuc ogoniTM: 

rooo*i t*i«> ...... 

(A) 


R 1 — A 



(I) 
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wherein R 1 and R 2 are, the sam* or hm*~ * . 
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A is an oxygen atom, a sulfur atom or a direct bond; and 
n is 1 or 2, 

or a salt thereof before or after treating the textile with a fixing agent of a metal salt compound, or 

5 , (ii) treating a textile with a metal complex formed from a metal salt compound and a carboxylic acid repre- 

sented by the general formula: 

R 3 -COOH 

10 wherein R 3 is a saturated or unsaturated straight-chain or branched hydrocarbon or f luoroalkyl group having 4 

to 28 carbon atoms (an oxygen atom, a nitrogen atom, a sulfonyl group or an aromatic ring may be present 
between carbon atoms): and then 
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(B) treating the textile with a fluorine-containing water- and oil-repellent. 
[0006J The present also provide a textile treated by the above method for treatment. 

[0007] In the present invention, the term "treatment" used herein means that a textile is contact with a treating liquid 
containing the modifier, the fixing agent, the metal complex or the fluorine-containing water- and oil-repellent. The treat- 
ment may hie conducted, for. example, by an immersion, an impregnation, a pad method, a coating method and the like. 
[0008] In the first stage of treatment, the textile may be" treated wwith the mcd^er altar irso?ki | wiih tha'^ng s^snt 
Alternatively, a textile may be treated with the fixing agent after treated with the modifier. 

[0009] The modifier used in the first stage of treatment is the phosphoric acid derivative represented by the above 
general formula (I) or the salt thereof. The phosphoric acid derivative is a compound having a P-OH bond and a hydro- 
carbon group. The hydrocarbon group usually means a saturated or unsaturated straight-chain or branched aliphatic 
hydrocarbon group, and includes those in which an oxygen atom, a nitrogen atom, a sulfonyl group or an aromatic ring 
exists in a carbon-carbon bond. It is preferred that the hydrocarbon group is an alky) group. Examples of the salt of the 
phosphoric acid derivative include a monovalent metal salt such as a sodium salt, a potassium salt, a lithium salt, etc.; 
an organic amine salt such as a diethanolamine salt, a triethylamine salt, a propylamine salt, a morpholine salt, etc.; 
and an ammonium salt. A molecular weight of the phosphoric acid derivative or the salt thereof varies depending on the 
general formula, but is preferably not more than 2000. 

[001 0] Specific examples of the phosphoric acid derivative are as follows, but are not limited thereto. 
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[001 1] The metal in the metal salt compound as the fixing agent used in the first stage of treatment may be a poly- 


3 


15 


20 


25 


30 


35 


EP1 039^018 A1 


sorooe one. Fo, ex,™,,. cWorM . ^ - VT--" WW M la met. sail compound is water- 
—J MbM. Zircon,™ so.«e „ p^JJ S^^JJS^^w — *^ 

Polymers or copolymer „ b ,i " < *°* ,,lB » Fi ' ««w. M UMng noionm fcnMng 
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0 R r 

CnF 2 n +1 CH 2 CH 2 0-C-cLcH 2 CgmF.m-,- O^^X-rLcL C H 2 
CnF 2 n +l S0 2 -Nlc 2 H,0-£-6L C H 2 CnF 2 n +1 - CH 2 CHCH 2 0-6 Jl 


( I 2 0-C-C=CH 2 
QH 


ofTto'li'jBri n ^n^^rof s'to^^' ® 0U ^' ^ 2 ' s a ' ower 9 fOU Pi" X is a divalent organic group; m is an integer 
ester compound, and examples twIffiK^ « a ^rine-conteining 
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RfCH 2 CH 2 0-C-N— (v }—CH, 

6 M\ 
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N -C-0-CH 3 
H 


10 


H O 

N-C-S-C 2 H S 


CoHe H 

r 1 

Rf-C-NCH 2 CH 2 - O-C- NCH 2 
' 5 0 0 



CH 2 COfcCH 2 CH 2 N -S0 2 Rf 
CH 2 C0 2 CH 2 CH 2 Rf j CH 3 

HO-C-C0 2 CH 2 CH 2 Rf HO-C— - C0 2 CH 2 CH 2 N -SO z Rf 
I CH 3 • 


25 


30 


CH 2 C0 2 CH 2 CH 2 Rf CH 2 C0 2 CH 2 CH 2 N -S0 2 Rf 

0 CH 2 CI CH 3 

CH 2 CH 2 C -O -V-'CHCH 2 '0 4;C'H 2 CH 2 N- S0 3 Rf 

CH 2 CH 2 C -O -(-CHCH 2 0 -)-CH 2 CH 2 N-S0 3 Rf 
° CH 2 CI CH 3 
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wherein Rf is C m F m+1 (m is an integer of 5 to 21); and n is 0 to 4. 

[0015] The fluorine-containing water- and oil-repellent may be used in combination with various combined agents, 
and examples of the combined agent include a melamine resin, a urea resin, a blcAed isccyaratc. qlyoxal and the like. 
40 [0016] in the first stage of treatment of the present invention, the textile ic. treated with the modifier and thieftixing 
agent. The use order of the modifier and fixing agent may be freely selected as described hereinafter. Examples of the 
method for treatment using the modifier and the fixing agent include the following methods (1), (2) and (3). 

(1) A method comprising firstly treating with the fixing agent and then treating with the modifier will be explained. 
45 The textile is immersed in the fixing agent solution and removed from a bath and then water is swished off from the 

textile. After the textile is immersed in a modifier solution, an acid solution is added to the same bath to adjust the 
pH to 1 to 5, preferably from 3 to 4, followed by standing. The textile is swished to remove water, washed sufficiently 
with water, swished to remove water and then dried. Alternatively, the textile is immersed in the modifier solution 
and, after swish off of water, the textile is immersed in an acid solution (pH: 1 to 5), swished for removing water, 
so washed sufficiently with water, swished for removing water and then dried. 

(2) The order of the immersion in the fixing agent solution and the immersion in the modifier solution may be 
reversed. Firstly, the textile is immersed in the modifier solution, removed from the bath and then swished to remove 
water. After the textile is immersed in the fixing agent solution, an acid solution is added to the same bath to adjust 
the pH to 1 to 5, preferably from 3 to 4, followed by standing. The textile is swished to remove water, washed suff i- 

55 ciently with water, swished to remove water and then dried. Alternatively, the textile is immersed in the fixing agent 
solution and, after swish off of water, the textile is immersed In the acid solution, swished to remove water, washed 
sufficiently with water, swished to remove water and then dried. 

(3) It is also possible to conduct a series of these treatments in the same bath. For example, after the textile is 
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remove water. washedSfcSrX Sth »222 IT 3 * * fol,tWed by * rt "» «• * swished to 
™ybe added afterthete^^^ 

~n^ 

is usually from 20 to 70«C. A i^oSSSSSS 5S2Z£- A JST bn of *• fi »' n 9 «0« "Won 
alcohol solution of 0.01 to 10% by weight 2 from o S S2 k n""* ' S *" aque0US so,ut,on or a ,ower 
methanol, ethanol. isopropyl alcohol and ihe!2 1 SISSJL ?5 * 1?*' EX3mpleS ° f l0wer a,coho1 include 
erably from 20 to 70°C. temperature of the modrf .er solution is usually from 5 to 90°C. pref- 

^a^£^ 

and propionic acid. A concertration of^dd S 

weight, preferably from 0.1 to 5% by weight MmS^StST^m^ ** * ^ fr ° m 0 05 to 30% b * 
20 to 70«C. An immersion time in L^SS^SS^S T " T?* ^ 5 10 pre,erab * from 
at least 1 0 seconds; preferably from 1 to a SSTSSS^ fr™ 7 S"^ * he "* S0,Uti0n is usual * 
adjusted to the pH of 1 to 5 is usually at least icS^ES?? T *° 30 m ' nuteS - A retention time in «»1h 
ally from 10 to 70-C. preferably ^ 

larly. the drying temperature). l^S^n^^^ a Tr TP" ^ ^ flond " on 
shown in the above method (3) a JtT! preferably from 0. 1 to 10 hours. In case of the same bath 

[0019] ^en.amSS^ 

example, 7 rormuia. or(UH)CI 2 • 6H 2 0. The chromium complex is. for 
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[0022] The metal salt compound in the metal complex may be the metal salt compound described above as in the 
35 fixing agent. 

[0023] In the method of the present invention, the textile is firstly treated with a treating agent comprising the metal 
complex of carboxylic acid, in the first stage of treatment. In the method of the present invention, the textile is immersed 
in an aqueous solution (liquid temperature: 20 to 70°C, preferably from 30 to 50°C) containing the metal complex of car- 
boxylic acid in an amount of 0.01 to 30% by weight; preferably from 0.1. to 10% by weight, forat least 10 secondfe.p;efe : 
-a erabsy from 1 to 1 20 minutes, removed from the bath, swished for removing water and then dried. A drying ten ^ature 
can be adjusted within the range from 1 0 to 1 40°C, but it is practically sufficient to air-dry at room temperature. * 
[0024] In the first stage of treatment, the aqueous solution may contain an acid. Examples of the acid include min- 
eral acids such as hydrochloric acid and sulfuric acid and organic acids such as formic acid, acetic acid and propionic 
acid. 

45 [0025] The textile which has already been subjected to the first stage of treatment is treated with a usual fluorine- 
containing water- and oil-repellent as described hereinafter, in the second stage (B) of treatment. The method may be 
a method which has hitherto been used. For example, the treatment is conducted by an immersion, a pad method, a 
coating method or the like, followed by drying. In that case, the combined agent such as the melamine resin and the 
urea resin may be used in combination. If necessary, a heat treatment, a calendering and the like may be conducted. It 

so is also possible to use a treating agent (e.g. a silicon compound) other than the fluorine-containing compound in com- 
bination. 

[0026] The form of the fluorine-containing water- and oil-repellent may be an emulsion or a solution in an organic 
solvent. In case of the emulsion, it is preferred to add, to the emulsion, a water-soluble lower alcohol or ketone (isopro- 
pyl alcohol is particularly preferred) in an amount of 0.1 to 10% by weight, preferably from 1 to 5% by weight based on 
55 the emulsion, in view of penetration of the fluorine-containing water- and oil-repellent. 

[0027] The second stage of treatment can be applied to any textile. For example, a resultant carpet (or fabric) may 
be subjected to the second stage of treatment. Alternatively, the second stage of treatment can be conducted on raw 
yarns or raw hairs used for the carpet, and the carpet can be produced by using the treated raw yarns or raw hairs. The 
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5 interior of a fUTbu^ndS^ KS?S w * «*°**>^ complex is penetrated into the 

the textile has a Cn££ "SSSi ^^ntageous effect in the interior of textile even if 

i"9 water- and oi^peC^ 

tion of the feeling andLib £ of ftTSe S3 ^hl k 9 pnos P horic acid derivative, the deteriora- 
and oil-repellent alone. TISaZ lISSSh^T EST J ^ US ' n9 the f « uori ne-containing water- 
io bination with the combinedTgemTuchTa^ fluor.ne-contarn.ng water- and oil-repellent is used in com- 
peted effect of mSnTngCs^Lina 'iTZ 9 ?^ iS ^ 6 '* ere ^^ ^ ned «" ""ex- 
various forms of me 3e a* tht^f eE£ ,eX,i ' e - ^ •** 3re n0t inf,uenced bv 
nonwoven fabric, an artifidki leatS otTupete Ss^eTke" 8 ** 3 ™ * 3 a 

SanartT^ 

fiber as such. As the fiber ZTX be 3 ^lT f ^ Z ^ " ? Mon *° textile havin 9 1,16 form * 
addition to natural fibers suc*as Son ^SSS^SS^S T^**" ^ 35 P 0 '^ and in 
thetic fibers. The woven fabric and aScTa^lea^r«lriln c £ ^ 3 ,eXt " e Wend 01 natural ,ibers and un- 
developed, aresuftaWeforthep^ have gently been remarkably 

tar::, me superfine libers usual nre a^lei ^ 
pr^ablyfromo.StoO.OOOl diS^^ 

Srapji^ 

is suitab.eS the present S^^fcfS^TL" fT*"" 9 Pf0perties 3re required - ™* text'e which 
as nylon, a poster, an a™l [^Zi is nX^^i??^^^ 3 ^^ 8 ^ 
effective for a nylon carpet which i ; usSv used ?JZt « « ^ S m,,ed 706 Pfesent invention is Particularly 
length of the ca^et are not spSiSltyS ^ 3 C ° ndlt,0a 106 *• waving type, the pile 

Ekn^*^ 

30 sheetforcZtruchonanun^relS 

an aircraft and a ship) and various dlsplayT 9 d ' n9S 3nd Ve " iCleS (e * 3n auto ™*«e. a train. 

PREFERRED EMBODIMPM T qf THF IMVFMTinM 

2 ZTf orient invention wHI be illns^ated by ihc &Bc-,v; n3 Exart^l^ arrf E t(r ,. 

AATTC TM-1 18-1975 «£ SnSZ^SS .3 S ' 6 °" repe " enCy * me3SUred b * a meth °d according to 
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Table 1 


50 


55 


Water repellency 

I State 

100 

No wet on the surface 

90 

Slight wet on the surface 

80 

Partial wet on the surface 

70 

Wet on the surface 

50 

Wet over the whole surface 

0 

Complete wet on the front and back surfaces 
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Table 2 


Oil repel lency 

Surface tension 

Test solution 

0 

- 

Inferior to 1 

1 

31.45 

Nujol 

2 

29.6 

Nujol/n-hexadecane = 65:35 (volume %) 

3 

27.3 

n-Hexadecane 

4 

26.35 

n-Tetradecane 

5 

24.7 

n-Dodecane 

6 

23.5 

n-Decane 

7 

21.4 

n-Octane 

8 

19.75 

n-Heptane 


[0035] , The washing resistance was measured according to JIS-L-021 7-1 03 and was expressed by the water repel- 
lency and oil repellency before and after washing 20 times. The superscript V to the water repellency and oil repel- 
lency represents that the result is slightly better than said water repellency and said oil repellency. 
[0036] The water absorption properties are measured according to JIS-K-6550-1976. That is, each sample is 
25 immersed in a distilled water for 30 minutes and the water absorption properties are represented by an increase in 
weight (%) before and after immersion. 

[0037] The water resistance is measured according to JIS-K-6550-1976. That is, a sample is attached to a water 
resistance test machine (manufactured by YASUDA SEIKI SEISAKUSHO CO., LTD.) having a structure that a constant 
pressure is applied to a bore having a diameter of 50 mm, and then a water column is gradually increased. The water / 
30 resistance is represented by a height of the water column at which water leaks onto the surface of the sample. 

[0038] The feeling (sensual evaluation) of the treated fibers was evaluated according to the criteria shown in Table 
3. 
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Table 3 


Indication 

Feeling 

o 

Soft 


; Sligbtly hard : 

j x ■ 



Example 1 (in case ffl that the treatment is conducted using a phosphoric acid derivative and a fixing aoent) 
45 First stage of treatment 

[0039] A fabric consisting of superfine fibers (Artificial Leather SOFRINATIAL (trade name) manufactured by 
KURARAY CO., LTD) was immersed at 30°C in an aqueous 0.5% solution (bath ratio: 10:1) of basic chromium sulfate 
(BAYCHROME F (trade name) manufactured by BAYER AG) and then subjected to a rotating treatment using a dyeing 
so test machine (manufactured by TSUZII SENKI KOGYO CO., LTD.) for 30 minutes. After swish off of water, the fabric was 
immersed at 50°C in an aqueous 0.5% solution (bath ratio: 10:1) of a compound 1 (phosphoric acid derivative) shown 
in Table 4 and then subjected to a rotating treatment for 30 minutes. After the pH was adjusted to 3 by adding a 0.3% 
aqueous formic acid solution to the bath, the fabric was rotated for 30 minutes, swished to remove water, washed with 
water at 40°C and then dried at room temperature. 
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Second stage of treatment 


[0040] A fluorine-containing water- and oil-repellent (TEXGUARD TG-520 (trade name) manufactured by DAI KIN 


9 


30 


EP 1 039 018- Al < - 

!E^ U |TRn E M S pL T S f. IUt6d withta P waterso that a solid content was 1%. Further. 2% of a blocked isocyanate 

££££ ^TS IW, S? l A !l C n K0GY ° SE ' YAKU ^ Lm > as a ^ 0.2% otTcS 

!S£hI? CATALYST manufactured by DAIICHI KOGYO SEIYAKU CO.. LTD.) and 3% of isopropyl alcohol weVe 

< SJSif „T 6 3 T? l,qUid 7116 ,6St " W * ted *«* been ^ected to the first stage d r« vSs 

5 sr^^Sr^ 

SUe^Sed^ 
'0 Comoarativp EaflmpJg 1 

Only second stag* nf «r 0a tm Q ^ 

» So ♦ ^ 16 S3 ? iple US6d in Example 1 was sub j ecled t0 on| y the treatment as the second stage of 

T k 2 USed J"i Xample 1 ' 71,6 fee,in9, W3ter repellenc » oil re e ellenc * w «ter absorption pmp«J£S2£X£ 
ance before and after washing were measured. The results are shown in Table 5. 

Comparative Exam ple 2 

" Oniv fas* siaue ufirfeHnn^m 

Ssed IS^.TS' Ff in EX3mPle 1 W3S SUbjeCted t0 ° n,y the Mme ,reatment 38 *• firs » ««• of treat- 
£1^5 1 • 6 ,ee " n9, ^ repe " ency ' oil repellenc * water *«*Pfcn property and water resistance 
^ before and after Washrng were measured. The results are shown in Table 5. resistance 

Table 4 

Compound 1 : - ■ < 

0 OH 

Sodium salt of CH 3 (CH 2 ) I5 0-P< 

OH 
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Tables 



) — 

heenng 

Water repellericy 

OilVepellency* 

' Water absorption 
property (%) 

Water resistance ' '' 
(cm) 

Example 1 

L0 

o 

100+ 

4 

5.8 

140 


L20 

o 

70 

1 

29.4 

114 

Com. Ex. 1 

L0 

X 

100+ 

4 

10.6 

109 


L20 

X 

50 

0 

72.6 

79 

Com. Ex. 2 

L0 

O 

70+ 

0 

10.4 

76 


L20 

° I 

50 

0 

79.0 

71 

(Note) LU and respectively .ndicate "before washing" and "after washing 20 times" 
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Example 2 fin cqse (ii) that the treatment is conducted using a carbon agM^Dgte! gSOfel 
First staoe treatment 

[0044] A fabric consisting of superfine fibers (Artificial Leather SOFRINATIAL (trade name) manufactured by 
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KURARAY CO., LTD) was immersed in an aqueous solution (bath ratio: 250%) containing 2% (solid content) of a per- 
fluoroalkyl group-containing carboxylic acid-chromium complex (SCOTCHGUARD 233A manufactured by 3M CO.) of 
the formula: 


C£ C£ 

\/ 

/°- CT \ 


C B 7 | 7 C 


->Cr/ 
C£ C£ 


O-H 


and 0.4% of formic acid and then subjected to a rotating treatment at 40°C using a dyeing test machine (manufactured 
by TSU2II SENKI KOGYO CO., LTD.) for 30 minutes. After swish off of water, the fabric was squeezed so that a wet 
pickup was 80%, and then the fabric was air-dried at room temperature. 


Second stage of treatment 


[0045] A fluorine-containing water- and oil-repellent (TEXGUARD TG-520 manufactured by DAIKIN INDUSTRIES, 
LTD.) was diluted with tap water so that a solid content was 1%. Further, 2% of a blocked isocyanate (ELASTRON BN- 

25 69 manufactured by DAIICHI KOGYO SEIYAKU CO., LTD.) as a combined agent, 0.2% of a catalyst (ELASTORON 
CATALYST manufactured by DAIICHI KOGYO SEIYAKU CO., LTD.) and 3% of isopropyl alcohol were added to prepare 
a treating liquid. The test fabric which had already been subjected to the first stage of treatment was immersed in the 
resultant treating liquid, squeezed with a mangle to adjust a wet pickup to 50%, dried at 1 10°C for 3 minutes and then 
heat-treated at 160°C for one minute. 

30 [0046] The feeling, water repellency, oil repellency, water absorption property and water resistance before and after 
washing were measured. The results are shown in Table 6. 

Comparative Example 3 


40 


35 Only sec ond st age of tre a tme nt 

[0047] The textile sample used in Example 2 was subjected to only the same treatment as the second stage of 
treatment used in Example 2, except that the solid content of the fluorine-containing water- and oil-repellent in the liquid 
v/hs increased to two times that of Example 2. The feeling, water repellency, oil repellency, water absorption piC2*?7& 
and w^sr7es;sfence before a^ Y*'-' 

Comparative Example 4 

Only first stage of treatment 

[0048] The textile sample used in Example 2 was subjected to only the same treatment as the first stage of treat- 
ment used in Example 2, except that the solid content of the carboxylic acid-chromium complex in the solution was 
increased to two times that of Example 2. The feeling, water repellency, oil repellency, water absorption property and 
water resistance before and after washing were measured. The results are shown in Table 6. 
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Table 6 




Water repellency 

Oil repellency 

Water absorption prop- 
erty (%) 

Water resistance (cm) 

Example 2 

L0 

100+ 

4 

5.3 

150 


L20 

70 

1 

6.8 

112 


1 
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Table 6 (continued) 




Water repellency 

Oil repellency 

Water absorption prop- 
erty (%) 

Water resistance (cm) 

Com. Ex. 3 

*L0 . 

100+ 

4 

10.6 

109 


L20 

50 

0 

72.6 

79 

Com. Ex. 4 

L0 

80+ 

3 

7.1 

124 


L20 

50 

0 

14.2 

109 


(Note) L0 and L20 respectively indicate "before washing" and "after washing 20 times". 


EFFECT OF THE INVENTION 

is [0049] According to the present invention, the durable water repellency can be maintained even after a long-term 
use including washing and friction and, furthermore, the touch, the feeling and the flexibility of fiber itself can be main- 
tained even after a treatment of a textile when treated with a phosphoric acid derivative and a fixing agent. The present 
invention solves the problem of durability and the problem of flexibility which were contrary each other, while said prob- 
lems occurs when using a conventional fluorine-containing water- and oil-repellent. 

Claims 

1 . A method for treatment of a textile, which comprises: 

25 (A) applying to a textile a metal complex formed from a metal salt compound and a carboxylic acid represented 

by the general formula: 

R 3 -COOH 

30 wherein R 3 is a saturated or unsaturated straight-chain or branched hydrocarbon or fluoroalkyl group having 4 

to 28 carbon atoms, wherein an oxygen atom, a nitrogen atom, a sulfonyl group or an aromatic ring may be 
present in a carbon-carbon bond; and then 

(B) applying to the textile a fluorine-containing water- and oil-repellent. 

35 2. The method for treatment of the textile according to claim 1 , wherein the metal salt compound is a salt of chromium, 
zirconium, titanium or aluminium. 

3. A textile treated by the method according to claim 1 . 

to 4. The textile according to claim 3, comprising a superfine fiber having a fineness of at most 0.0 denier. 4 
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